Cytokines and heart failure.
In many forms of cardiomyopathic left ventricular (LV) dysfunction, there is a rapid myocardial expression of pro-inflammatory cytokines such as interleukin 1, interleukin 6 and tumour necrosis factor-alpha (TNF-alpha) which mediate, via specific receptors, various processes such as gene expression, cell growth or apoptosis. In the initial stages of myocarditis, the myocardial expression of proinflammatory cytokines appears to be part of an inflammatory process. In many other conditions such as ischaemic cardiomyopathy and chronic LV pressure or volume overload, myocardial expression of proinflammatory cytokines is triggered by an elevation of LV wall stress. Myocardial expression of cytokines contributes to depression of contractile performance and adverse LV remodelling. Cytokine-induced depression of contractile performance appears to result from sphingosine production, which interferes with myocardial calcium handling. In transgenic mice, the rate of progression of LV dilatation appears to correlate with the intensity of myocardial TNF-alpha overexpression. In heart failure patients, cytokine concentrations are elevated not only in the myocardium but also in plasma. Cytokines are, therefore, responsible not only for autocrine and paracrine signalling within the myocardium but also for endocrine signalling throughout the body, especially affecting striated muscle mass with induction of muscle wasting and cachexia. The source of cytokine production in heart failure remains uncertain and several mechanisms have been proposed including endotoxin-induced immune activation due to bowel oedema, myocardial production due to haemodynamic overload and peripheral extramyocardial production due to tissue hypoperfusion and hypoxia. The latter seems to be the most likely mechanism, possibly modulated by the presence of bacterial endotoxins released from the gut. Numerous drugs have meanwhile been shown to influence this cardioinflammatory response to heart failure either by reducing basal levels of cytokines (e.g. amlodipine, pentoxifylline, beta-blockers) or by reducing endotoxin-induced cytokine gene expression (e.g. ouabain, amiodarone, adenosine, angiotensin converting enzyme inhibitors, angiotensin II-receptor blockers). Direct blockade of the deleterious actions of elevated plasma levels of cytokines recently became possible through intravenous infusion of a soluble TNF-alpha receptor fusion protein, which resulted in an increase in exercise tolerance and LV performance.